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Abstract  
Through empirical study of current port selection factors of import and export 
companies in metropolitan areas trading with China, which are likely to use 
Gyeong-In Port in the future due to its geographical proximity, the tendency of its use 
by manufacturing companies in relevant areas is analyzed, and problems and ways to 
strengthen the competitiveness of Gyeong-In Port are explored. Study results show 
that transshipment routes between nearby ports need to be established in the 
medium to long term. In the short term, direct routes to Qingdao Port and 
Tianjin Port need to be vitalized. Based on analysis results of priority and 
satisfaction in port selection factors, cargo volumes should be secured by 
providing various incentives to Gimpo terminal at Gyeong-In Port and using 
aggressive marketing from a logistics company on commission. A clear 
management strategy and active cooperation among the government, project 
operators of K-water, and terminal operation companies are necessary. 
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I. Introduction 
Gyeong-In Port is a national port among 31 domestic ports, and is 
controlled by the Incheon Regional Maritime Affairs and Port 
Administration. As Korea Water Resources Corporation (K-water) uses 
the port’s facilities for free within total project expenses as a private 
enterpriser of the port’s construction, the port facilities of the Incheon and 
Gimpo terminals at Gyeong-In Port are leased out to each terminal 
operation company.  
<Figure 1> Location of Gyeong-In Port 
G
While K-water, as a management authority, provides Gyeong-In Port 
with basic port facilities, such as loading and unloading facilities for 
handling cargo, it is not directly involved with handling cargoes, which 
makes Gyeong-In Port a Tool Port. In other words, K-water is only in 
charge of managing port facilities and lock gates because it controls a dock 
on a leased contract with terminal operation companies.  
Although Gyeong-In Port was constructed according to basic port plans, 
it could not respond to social and national demands for increases in cargo 
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volumes. That is, it is certain that K-water or a private enterpriser of port 
construction needs to employ an aggressive management strategy by 
accepting the role of general port authority (PA). 
For these reasons, the current state of the port’s use of import and export 
companies was investigated as a preliminary to this study to overcome the 
disadvantage of a new and unknown port and to develop a marketing 
strategy for Gyeong-In Port. To maximize the availability of Gyeong-In’s 
Ara waterway (Ara stream) in particular, it is important to normalize the 
port functions of Gimpo Terminal at Gyeong-In Port. For this reason, 
inland transport costs, transport routes and cargo volumes of companies in 
metropolitan areas that import and export to China were researched first as 
they are likely to use Gimpo Terminal at Gyeong-In Port. To find a way to 
strengthen the competitiveness of Gyeong-In Port, T-tests and IPA 
analyses were conducted with regard to selection factors of ports with 
shippers near Gimpo Terminal and Gyeong-In Port.  
This thesis is organized as follows. In chapter ซ, the current 
management status of Gyeong-In Port and previous studies on port 
selection factors are examined. In chapter ฌ, the availability of Gimpo 
Terminal at Gyeong-In Port is studied empirically, and its results are 
suggested in chapter ญ. To conclude this thesis, a summary, implications 
and limitations of the study, and suggestions for further study are 
presented in chapter V.  
II. Literature ReviewG
1. Current Management Status of Gyeong-In Port 
G
While the economy is expected to recover from the global recession, 
there is high concern for the role of Gyeong-In Port as it has been two 
years since it opened. It usually takes at least 4 to 5 years for other 
domestic ports to become stabilized, and handling results cannot be 
guaranteed to be similar to the expected cargo volume of basic port plans. 
In the case of Incheon Port, the revised version of the 2005 second 
national basic port plan predicted 3,055,000 TEU for container handling in 
the year 2011, but its actual 2011 TEU was only 1,995,000, 65.4% of the 
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predicted value. Ultimately, executive ability to reflect port policies of 
basic plans according to national plans is important for accomplishing 
target volumes and reducing gaps between the target value and the actual 
results. Improvements reflecting basic port plans and administrative and 
software support are required.  
<Table 1> Container shipment results of Korean ports 
Rank
Korean
Ports
2013 2012 2011 2010
1 Busan 17,686,059 17,046,177 16,184,706 14,194,334 
2 Gwangyang 2,285,032 2,153,818 2,085,222 2,087,890 
3 Incheon 2,160,797 1,981,855 1,997,779 1,902,733 
4
Pyeongtaek 
Dangjin 
517,886 516,999 529,509 446,550 
5 Ulsan 385,718 373,235 326,882 335,706 
6 Pohang 114,649 143,480 129,202 70,948 
7 Mokpo 93,920 105,196 98,816 94,152 
8 Daesan 63,739 62,681 54,591 45,233 
9 Gunsan 42,855 65,302 122,385 104,320 
10 Jeju 29,836 39,688 27,494 32,910 
11 Gyeongin 27,646 10,410 - -
12 Seogwipo 25,367 19,853 21,872 18,274 
13 Wando 25,083 19,787 21,482 18,120 
14 Masan 6,451 8,470 7,892 12,058 
15
Donghae
Mukho
1,773 2,124 2,319 3,615 
16 Sokcho 1,405 - - 1,991 
17 Jinhae 330 1,198 342 91
As a newly constructed port, it is true that Gyeong-In Port shows a big 
difference when compared to its project plan. By the end of December 
2013, 57 cargo vessels traveled through 560 times in total, among which 
two were regular liners and 55 were trampers. After opening in May 2012, 
Gyeong-In Port handled 38,000 TEU containers by December 2013, and 
791,506 tons of freight were handled. In 2013, loaded containers and 
empty containers accounted for 75.8% and 24.2%, respectively, while 
imports and exports accounted for 57.6% and 42.4%, respectively.  
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<Table 2> Container shipment results of Gyeong-In Port 
 (Unit: TEU)
Year Total 
Full
Containers
Empty 
Containers
Note
2012 10,410 
8,832
(84.8%) 
1,578
(15.2%) 
Opened in May of 2012 
2013 27,646 
20,956
(75.8%) 
6,690
(24.2%) 
Imports accounted for 57.6% 
Exports accounted for 42.4% 
Sources: SP-IDC (2014.3.3. Searching) 
Looking at the top 5 import and export items in 2013, textiles were the 
most imported goods, followed by electronic devices and their parts, 
lumber/charcoal/cork, hardwood, and leather. Meanwhile, electronic 
devices and their parts were the most exported goods, followed by cars 
and their parts, textiles, steel, and manufactured foods/beverages/alcohols.  
G
<Table 3> Freight handling results of goods in Gyeong-In PortG
Year 
Volume (R/T) 
Top 5 Handling Items 
Total Import Export 
2012 265,776 
165,915 99,861 
(Import) textiles, hardwood, 
electronic devices and their parts, 
chemical products, and steel 
62.40% 37.60% 
(Export) steel, manufactured 
foods/beverages/alcohols, cars and 
their parts, textiles, and machines 
and their parts  
2013 525,730 
399,029 126,701 
(Import) textiles, electronic devices 
and their parts, 
lumber/charcoal/cork, hardwood, 
and leather 
-75.9% -24.10% 
(Export) electronic devices and their 
parts, cars and their parts, textiles 
Sources: SP-IDC (2014.3.3. Searching) 
G
G
G
G
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2. Previous Studies of Port Selection Factors 
Among previous studies on port selection factors regarding Gyeong-In 
Port, Yeo et al. (2004) classified the selection factors for medium-sized 
Gunsan Port as efficient connectivity, vitalizations and low prices, 
advanced management personnel, efficient and information-oriented 
freight handling, and fast service. For the competitive factors of a big port, 
they suggested service conditions, location, availability, convenience, 
cargo-related expenses, and regional centrality and connectivity. Cho 
(2002) asked shippers near Pyeongtaek Port, which was then new, and 
near Banwol Industrial Complex about their willingness to change to a 
new port based upon port accessibility, long-term trade intentions, existing 
port patterns, and the scale of shippers. Their relationship was deduced by 
regression analysis and a T-test. Analysis results show that constructing 
additional port facilities, focusing on non-container freight, providing new 
services and developing new neighboring locations are necessary. Besides, 
the market entry barrier that was built due to the supply fidelity of ports 
that the shippers have used needs to be removed. Choi (2008) conducted a 
linear regression analysis by setting port services, including CFS-handling 
ability, port facilities, including cargo damage and frequency of loss, port 
locations, including port accessibility and awareness, and port expenses, 
including inland transport costs and landing charges, as independent 
variables, which were chosen as port selection factors by shippers in 
previous studies, and by setting whether or not shippers at Gwangyang 
Port constantly use them as dependent variables. Analysis results show 
that port location affects constant use of Gwangyang Port the most. This is 
because port accessibility reduces costs for companies. To raise port 
awareness, an integrated marketing team for Gwangyang Port was 
suggested. Talley and Ng (2013) argued that shipper profits, port handling 
volumes and cargo expenses have direct and indirect influences on the 
choice of maritime transport chains by shippers. Cargo expenses of 
shippers in particular showed a negative influence on the choice of 
maritime transport chains.  
To reinforce the marketing and competitiveness of port selection, Na 
and Bang (2013) insisted that port specialty and efficiency should be 
introduced by international promotions that help to increase port 
awareness. In addition, they suggested that medium- and long-term 
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planning, including customized execution based on characteristics of each 
port, result measurements, and assessments, would create effective port 
sales. Jeon et al. (2013) analyzed the difficulties related to importing and 
exporting, port facilities, and services in the inducement of bulk cargoes to 
Incheon Port. Their suggestions for improvement were as follows. First, 
replacing the old loading and unloading apparatus, and calculating the 
annual over and short shed, and preparing their measures. Second, a 
discount policy and incentive should be considered as a solution to port 
entry fees and excessive storage fees for elapsed cargoes. Lastly, 
improvement plans regarding damages of imported and exported bulk 
cargoes due to the bottleneck phenomenon in terminals should be 
developed.
Moreover, Lim et al. (2013) found that functions and interests conflict 
between Incheon Port, Gyeong-In Port and Pyeongtaek½Dangjin Port 
because shippers in container terminals overlap. They suggested 
modifying the operation control system with specialized functions and 
integrating the management of domestic and overseas ports to strengthen 
the global competitiveness of ports in metropolitan areas. In the case of 
Gyeong-In Port, Sea and Air Combined Transport Cargo between Qingdao 
Airport in China and Incheon Airport, and Postponed Manufacturing in the 
nearby distribution complex in Incheon Terminal at Gyeong-In Port 
should be constructed to specialize cargo volumes between Korea and 
China, and Gimpo Terminal at Gyeong-In Port should have an Agile 
distribution management system for customers in metropolitan areas. In 
other words, to globalize both terminals in Gyeong-In Port, it is suggested 
that a support system should be created by establishing a wholesale and 
retail complex that handles Chinese and Japanese products and by 
providing more incentives for foreign direct investors.  
In this study, port selection factors and measures for competitiveness 
reinforcement are examined based on previous studies. In addition, the 
current status of port use by companies trading with China through the 
nearby Gimpo Terminal of Gyeong-In Port is analyzed to find 
management directions and measures for the competitiveness 
reinforcement of Gyeong-In Port.  
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III. Empirical Study of Availability of Gimpo Terminal 
1. Data Collection 
G
To increase the cargo volume in Gimpo Terminal at Gyeong-In Port, a 
questionnaire survey on current cargo volumes and availability was 
conducted by a professional organization from July 8th to July 18th 2013, 
targeting companies1) that trade with China in relevant regions.2) As a 
result of the survey, 100 companies answered among 303 companies, 
accounting for a 33% response rate. 38% of the respondents have been in 
business for over six years, and 13% of the companies make over 100 
billion Won.  
<Table 4 > General status 
Years of 
work
Case Rate 
Sales 
Case Rate 
(Based on 2012) 
~ 5 years  62 62% 7-10 billion 20 20% 
~ 9 years 19 19% 10-100 billion  67 67% 
More than 
10 years 
19 19% 
Over 100 billion 
Won.
13 13% 
Total 100 100% Total 100 100% 
2. Current Status of Import and Export Cargo Volumes that Gimpo 
Terminal of Gyeong-In Port Can Attract 
As a result of the questionnaire survey of 20 regions that are likely to 
use Gyeong-In Port, the relevant regions were narrowed down to 14 
regions due to factory locations; these were: Ganghwa-gun, Goyang-si, 
Guri-si, Gimpo-si, Namyangju-si, Dongducheon-si, Bucheon-si, Seoul 
Gangseo-gu, Yangju-si, Yeoncheon-gun, Uijeongbu-si, Chuncheon-si, 
Paju-si and Pocheon-si. 
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
1) 1 Limited Gapyeong-gun, Goyang-si, Gimpo-si, Guri-si, Namyangju-si, Dongducheon-si, Yangju-si, Yeoncheon-gun, 
Uijeongbu-si, Paju-si, Pocheon-si, Seoul (Gangbuk-gu, Gangseo-gu, Nowon-gu, Dobong-gu, Mapo-gu, Seodaemun-gu, 
Seongbuk-gu, Eunpyeong-gu, Jongno-gu) 
2) 2 Used in the target districts of the 2,526 import and export companies in China, sales 7 billion won more than 303 
companies 
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<Table 5> Status of exported cargo volumes 
Regions
Export Port 
(Case) 
Port of arrival in 
China (Case) 
Volume
Major export 
items 
Ton TEU
Goyang Incheon(4) 
Xingang(1),
Shanghai(2),
Yingkou(1)
54,132 84 copper 
Gimpo 
Incheon(10), 
Busan(2)
Shanghai(6),
Yantai(2), 
Lianyungang(1), 
Nanjing(1),
Guangzhou(1),
Shenzhen(1) 
985 480 
metal, 
car
components
Namyangju Incheon(2) 
Yantai(1), 
Qingdao(1) 
  
Dongducheon
Incheon(2), 
Busan(1)
Yantai(1), 
Qingdao(2) 
36 125 leather, textiles 
Yangju Incheon(4) 
Qingdao(2),
Shidao(1),
Weihai(1) 
2,424 96 chemicals, tape 
Yeoncheon Busan(1) Hong Kong(1) - 36 leather 
Uijeongbu Incheon(1) Weihai(1) - 12 leather 
Chuncheon Incheon(1) Xingang(1) - 3 beverages 
Paju Busan(1) Shanghai(1) - 72 fabrics/textiles 
Pocheon 
Incheon(8), 
Busan(3),
Pyeongtaek(1)
Shanghai(4),
Zhangjiagang(1), 
Qingdao(4),
Dalian(2), 
Xingang(1)  
660 904 
fabrics/textiles, 
electronic 
devices
Total 41 41 58,237 1,812 
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<Table 6> Status of imported cargo volumes 
Regions
Import Port 
(Case) 
Loading port in China 
(Case) 
Volume Major import 
items 
Ton TEU
Ganghwa Incheon(1) Shanghai(1) - 60 fabrics/textiles 
Goyang Busan(1) Xingang(1) 36,000 - steel 
Gimpo 
Incheon(11), 
Busan(1)
Qingdao(1),
Ningbo(5),
Guangzhou(1),
Shanghai(3),
Dalian(1), 
Lianyungang(1) 
250 420
chemicals, 
stainless, 
foods
Namyangju
Incheon(3), 
Busan(1)
Shanghai(3),
Qingdao(1) 
- 732
exercise 
equipment,
furniture
Dongducheon Incheon(2) Yantai(1), Qingdao(1) 24 2 
chemicals, 
leather 
Bucheon Busan(1) Shanghai(1) - 48 fertilizer 
Seoul
Gangseo
Incheon(1), 
Busan(1)
Shanghai(1),
Xiamen(1) 
24 240
electronic 
devices, cable 
Yangju Incheon(4) 
Shanghai(1),
Shidao(1), Ningbo(1), 
Guangzhou(1) 
- 264
interior 
materials for 
bed,
fabrics/textiles 
Uijeongbu Incheon(1) Qingdao(1) - 12 bags 
Pocheon 
Incheon(6), 
Busan(3)
Shanghai(1),
Zhangjiagang(1), 
Qingdao(4),
Yantai(1),Xingang(1), 
Guangzhou(1) 
734 360
electronic 
devices, grains 
Total 37 37 37,032 2,138 
3. Agents, Expenses and Times for Shipments of Imported and 
Exported Goods 
G
Among the 100 responding companies, 49% use a logistics department 
in their own companies, while 37% use professional logistics companies, 
and 14% use logistics-related companies (groups) to ship their products. 
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<Table 7> Transport expenses for exported products (from cargo loading location to 
domestic export port) and transit time 
Division Case Rate
Use logistics department of their own 
companies
49 49% 
Use logistics-related companies 
(groups)
14 14% 
Use professional logistics companies 37 37% 
Total 100 100% 
It was found that it costs from 120,000 Won to 550,000 Won for each 
transport (one-time transport of cargo truck and container) based on 
distance, and it costs 80,000 Won per CBM(຿) to transport exported 
products of companies that are likely to use Gimpo Terminal. In addition, 
it was shown that it takes one to twelve hours to transport exported 
products of companies that are likely to use Gimpo Terminal.  
<Table 8> Transport expenses for exported products (from cargo loading location to 
domestic export port) and transit time 
Cargo loading 
location
Domestic ports of shipment (the number 
of cases)
Expense unit and cost for export 
transport Averag
e export 
transit 
time
Busan
Port
Incheon
Port
Pyeongtaek
Port
average 
(10,000Won) 
per case
average
(10,000Won) 
per CBM 
Dongducheon 1 2   32 5.5 
Goyang  4   22 1
Gimpo 2 10   24 3.17 
Pocheon 3 8 1 31 3.21 
Yangju  4   20 3.25 
Namyangju  2   30 2
Yeoncheon 1   12 6
Uijeongbu  1  8 2 
Paju 1   55 12
It was found that it costs from 170,000 Won to 394,000 Won for each 
transport, according to distance, of imported products from companies that 
are likely to use Gimpo Terminal. In addition, it was shown that it takes 
two to four-and-one-half hours to transport exported products from 
companies that are likely to use Gimpo Terminal.  
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<Table 9> Transport expenses for imported products (from domestic arrival port to 
import goods handling region)G
Cargo arrival location
Domestic arrival port 
(the number of cases) Expense for import 
transport per case 
(10,000Won)
Average import 
transit time (in 
hours)Busan port Incheon port 
Seoul Gangseo 1 1 37.5 4.5 
Goyang 1 1 17 4 
Guri - 2 30 2.25 
Gimpo 1 11 24.3 2.25 
Namyangju 1 4 36 3.2 
Dongducheon - 2 18.5 2.25 
Yangju - 4 32.5 2 
Uijeongbu - 1 20 2 
Paju 3 6 39.4 3.4 
4. Operational Definition of Variables 
Port selection factors for the survey were re-organized based on 
previous studies and the newly opened Gyeong-In Port.  
<Table 10> Operational definitions 
Item Category Researcher
Port accessibility 
(distance, time and expense)
Port
location Port location: CHO(2002), YEO et 
al.(2004), JANG and HAN (2008), CHOI, 
S.H.(2008), 
Port costs: YEO et al.(2004), JANG and 
HAN (2008), CHOI, S.(2008), JUNG and 
KOH(2009), YOO et al.(2011), 
LEE(2012), TALLEY(2013) 
Port service: CHO(2002), JANG and 
HAN (2008), CHOI(2008), JUNG and 
KOH(2009), PARK et al.(2009)  
Port facility: JANG and HAN(2008), 
CHOI(2008), YOO et al.(2011)  
Port marketing: JANG and HAN(2008), 
CHOI, K. (2011), LEE(2012)
Port costs (unloading, storage 
and others)
Port costs
Frequency of stopping at port and 
route diversity
Port service
Ocean freight charges 
(fees, tug boat and pilotage)
Port costs
Entry of large vessels Port facility
Port security and stability Port facility
CIQ (customs, immigration and 
quarantine)-related services
Port service
Port information service Port service
Proposal to logistics company on 
commission
Port
marketing
Diverse incentives Port costs
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IV. Results of Empirical AnalysisG
1. Importance and Satisfaction with Import and Export Ports 
As a result of comparing the average importance of the port selection 
factors of companies in metropolitan areas trading with China, companies 
that use Busan Port as their export port consider port security and stability 
the most important, followed by CIQ-related services, while they consider 
diverse incentives the least important, followed by proposals to 
distribution firms on commission. Meanwhile, companies using Incheon 
Port as their export port find port security and stability the most important, 
followed by port accessibility, while they find diverse incentives the least 
important, followed by entry of large vessels.  
Companies using Busan Port as their import port give the highest 
priority to port security and stability, followed by CIQ-related services, 
while they give the lowest priority to diverse incentives, followed by 
proposals to distribution firms on commission. In contrast, companies 
using Incheon Port as their import port give the highest priority to port 
security and stability, followed by port accessibility, while they give the 
lowest priority to diverse incentives, followed by entry of large vessels.  
<Table 11> Comparison of average importance in port selection factors by trade ports 
Division
Export Port Import Port 
Busan port Incheon port Busan port Incheon port 
Case (16 ) Case (34) Case (19) Case (43) 
Port accessibility 
(distance, time and expense)
3.813 4.206 3.842 4.14 
Port costs (unloading, storage 
and others)
3.75 4.059 3.632 4 
Frequency of stopping at port 
and route diversity
3.438 3.382 3.316 3.419 
Ocean freight charges 
(fees, tug boat and pilotage)
3.438 3.853 3.316 4 
Entry of large vessels 3.313 3.118 3.263 3.093 
Port security and stability 4.125 4.235 4.263 4.279 
CIQ (customs, immigration 
and quarantine)-related 
services
3.938 4.118 3.947 4.047 
Port information service 3.313 3.765 3.316 3.767 
Proposals to logistics 
company on commission
3.063 3.471 2.947 3.163 
Diverse incentives 2.813 3 2.789 3 
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With regard to the comparison of the average importance of port 
selection factors of companies in metropolitan areas trading with China, 
T-test analyses were conducted on export ports (Busan Port vs Incheon 
Port) and import ports (Busan Port vs Incheon Port). The results show that 
there is an awareness difference in port information services between 
companies using Busan Port and ones using Incheon Port as their export 
ports. For import ports, there are differences in port fees, ocean freight 
charges, and port information services between companies using Busan 
Port and Incheon Port.  
<Table 12> T-test results on importance in port selection factors by trade ports 
Division
Export Port Import Port 
f-value t-value p-value f-value t-value p-value 
Port accessibility 
(distance, time and 
expense)
0.169 -1.84 0.073 0.202 -1.65 0.104 
Port costs (unloading, 
storage and others)
1.492 -1.54 0.129 0.665 -2.29 0.025 
Frequency of 
stopping at port and 
route diversity
1.818 0.337 0.737 0.095 -0.64 0.526 
Ocean freight charge 
(fees, tug boat and 
pilotage)
6.34 -1.49 0.151 0.943 -3.92 0
Entry of large vessels 3.137 1.022 0.312 1.07 0.951 0.345 
Port security and 
stability
1.234 -0.52 0.608 2.28 -0.1 0.917 
CIQ (customs, 
immigration and 
quarantine)-related
services
2.211 -1.08 0.284 5.559 -0.97 0.337 
Port information 
service
0.44 -2.23 0.031 0.172 -2.5 0.015 
Proposals to logistics 
company on 
commission
4.071 -1.96 0.06 0.447 -1.09 0.279 
Diverse incentives 0.139 -1.13 0.265 0.125 -1.29 0.203 
G
As a result of the comparison of average satisfaction in port selection 
factors of companies in metropolitan areas trading with China, companies 
that use Busan Port as their export port consider port security and stability 
the most important, followed by port accessibility, while they consider 
diverse incentives the least important, followed by proposals to 
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distribution firms on commission. Meanwhile, companies using Incheon 
Port as their export port find port accessibility the most important, 
followed by port security and stability, while they find diverse incentives 
the least important, followed by the entry of large vessels.  
Companies using Busan Port as their import port give the highest 
priority to port security and stability, followed by port accessibility, while 
they give the lowest priority to diverse incentives, followed by proposals 
to distribution firms on commission, and port information services. In 
contrast, companies using Incheon Port as their import port give the 
highest priority to port accessibility, followed by port fees and port 
security and stability, while they give the lowest priority to diverse 
incentives, followed by the entry of large vessels.  
<Table 13> Comparison of average satisfaction in port selection factors by trade ports 
Division
Export Port Import Port 
Busan port Incheon port Busan port Incheon port 
Case (16) Case (34) Case (19) Case (43) 
Port accessibility 
(distance, time and expense)
3.688 4.118 3.737 4.116 
Port costs (unloading, storage 
and others)
3.375 3.676 3.263 3.767 
Frequency of stopping at port and 
route diversity
2.938 3.235 3.105 3.186 
Ocean freight charges 
(fees, tug boat and pilotage)
3.25 3.441 3.211 3.651 
Entry of large vessels 3.313 3.059 3.263 3
Port security and stability 3.875 3.853 3.842 3.767 
CIQ (customs, immigration and 
quarantine)-related services
3.5 3.676 3.632 3.512 
Port information services 3.188 3.324 3.053 3.302 
Proposals to logistics company 
on commission
2.875 3.176 3.053 3 
Diverse incentives 2.625 2.941 2.842 2.837 
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With regard to the comparison of average satisfaction in the port 
selection factors of companies in metropolitan areas trading with China, 
T-test analyses were conducted on export ports (Busan Port vs Incheon 
Port) and import ports (Busan Port vs Incheon Port). The results show that 
there is an awareness difference in port accessibility between companies 
using Busan Port and ones using Incheon Port as their export ports. For 
import ports, there are differences in port fees and ocean freight charges 
between companies using Busan Port and Incheon Port.  
<Table 14> T-test results of satisfaction in port selection factors by trade ports 
Division
Export Port Import Port 
f-value t-value p-value f-value t-value p-value 
Port accessibility 
(distance, time and expense)
4.432 -2.165 0.041 5.576 -2.023 0.053 
Port costs (unloading, storage 
and others)
0.612 -1.662 0.103 0.143 -3.068 0.003 
Frequency of stopping at port 
and route diversity
0.019 -1.814 0.078 0.267 -0.413 0.681 
Ocean freight charges 
(fees, tug boat and pilotage)
0.045 -1.483 0.145 3.942 -2.304 0.025 
Entry of large vessels 1.72 -1.359 0.187 1.145 1.358 0.18 
Port security and stability 0.411 -1.048 0.3 0.336 0.492 0.624 
CIQ (customs, immigration 
and quarantine)-related 
services
0.029 -0.975 0.339 2.609 0.733 0.466 
Port information services 0.163 1.2 0.236 12.985 -1.753 0.085 
Proposals to logistics company 
on commission
1.825 1.116 0.275 0.316 0.323 0.748 
Diverse incentives 7.178 0.135 0.893 1.848 0.036 0.971 
2. IPA Analysis of Importance and Satisfaction of Trade Ports  
In this study, an IPA analysis was carried out on the importance and 
satisfaction of port selection factors by companies in metropolitan areas 
trading with China, referencing a research method of Lee et al. (2013) 
which analyzed consumer needs using the IPA method. In the first 
quadrant, which is the “Keep up the good work area” that needs constant 
maintenance and management strategy, companies using Busan Port either 
to export or import showed port accessibility, port security and stability, 
and CIQ-related services while companies using Incheon Port either to 
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export or import showed port accessibility, port fees, ocean freight charges, 
port security and stability, and CIQ-related services. 
<Figure 2> IPA analysis of importance and satisfaction 
In the second quadrant, the “Concentrate here” area, where satisfaction 
is low compared to the level of importance and intensive effort is required, 
companies trading at Busan Port showed port fees while companies 
trading at Incheon Port showed port information services. In the third 
quadrant, which is the “Low priority” area, where both importance and 
satisfaction are low, firms using Busan Port showed frequency of stopping 
at port and diverse routes, ocean freight charges, entry of large vessels, 
port information services, proposals to distribution firms on commission, 
and diverse incentives. Meanwhile, firms using Incheon Port showed 
frequency of stopping at port and diverse routes, entry of large vessels, 
proposals to distribution firms on commission, and diverse incentives.  
Items falling within the fourth quadrant, which is the “Possible overkill” 
area, where satisfaction is higher than importance and a review for 
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efficient management resource control is required, were not found in this 
study.  
V. Conclusion 
1. Summary and Implications 
This study was conducted to know what Gyeong-In Port should improve 
and how it can reinforce its competitiveness using previous studies and 
empirical studies on current port selection factors of companies in 
metropolitan areas trading with China, which are likely to use Gimpo 
Terminal at Gyeong-In Port due to its proximity.  
First, in this study, it was assumed that there would be an awareness 
difference in importance and satisfaction while importing and exporting 
between ports. For this reason, independent T-tests of imports and exports 
were carried out at Busan Port and Incheon Port to analyze the awareness 
differences between companies that use the ports. Analysis results showed 
that there is a significant difference in port information services among the 
items companies using Busan and Incheon Ports find important when 
exporting. Meanwhile, port fees, ocean freight charges, and port 
information services showed significant differences between the two ports 
when importing. With regard to satisfaction, there were awareness 
differences between groups in port accessibility during exporting, and in 
port fees and ocean freight charges during importing. Companies that use 
Busan Port showed less satisfaction in port accessibility, port fees and 
ocean freight charges than companies using Incheon Port did. Therefore, it 
is necessary to make strategic plans for Gyeong-In Port.  
Second, from an IPA analysis on importance and satisfaction of ports 
(Busan vs Incheon), items in the first quadrant should be considered what 
Gyeong-In Port needs to improve and to reach its benchmark. In addition, 
factors in the second quadrant are needed to compare the management 
conditions of Gyeong-In Port, and they need to be reviewed and improved 
aggressively. Among previous studies, Lee et al. (2013) conducted an IPA 
analysis on 34 factors for competitiveness reinforcement, targeting 
forwarders and shippers using Gyeong-In Port. They found that it is 
necessary to research the status of frequency of stopping at port, port 
diversity, convenience of departure and arrival seaways, unloading charges, 
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stability of port labor forces, professionalism of port personnel, vitalization of 
the nearby distribution complex, and website information services. They argued 
that improvement plans should be prepared, and that Gyeong-In Port should 
raise port awareness and secure its brand identity by performing aggressive port 
marketing and cooptition and entering niche markets.  
In other words, to strengthen the competitiveness of newly opened 
Gyeong-In Port, the government, including the Ministry of Maritime, the 
Incheon Regional Maritime Affairs and Port Office, and K-water, need to 
establish clearly the functions of Gyeong-In Port, which plays a 
complementary role with Incheon port, and they need to present the 
appropriateness of this national project. Under conditions where there is 
not a big difference in handling goods between domestic ports, Incheon 
Port and Gyeong-In Port cannot play their complementary roles 
successfully. Recently, Busan Port and Gunsan Port merged some terminal 
operation companies to increase efficiency in port management and its 
functions. In addition, Incheon Port has been making an effort to increase 
profits by merging terminal operation companies focusing on inner ports. 
Along with these efforts, medium- to long-term strategies to vitalize 
Gyeong-In port are required. Transshipment shuttle routes need to be 
developed between Busan, Incheon and Pyeongtaek½Dangjin Ports in the 
future. In the short term, direct routes between Gyeong-In port and 
Qingdao and Tianjin Ports should be developed. Excluding Gyeong-In 
Port from special control ports such as Incheon Port and Pyeongtaek Port 
would make it easy to develop and operate sea routes between Korea and 
China.  
Moreover, based on analysis results on the importance and satisfaction 
of port selection factors, diverse incentives should be provided to Gimpo 
Terminal at Gyeong-In Port, and aggressive marketing should be 
performed through distribution companies on commission to create greater 
cargo volumes. Besides, clear management strategies and aggressive 
cooperation between the government, the local government, K-water, and 
terminal operation companies are necessary. 
2. Limitations and Suggestions for Further Study 
A limitations of this study is that it lacks the number of samples as 
having 100 final respondents from the 303 target companies that are likely 
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to use Gimpo Terminal at Gyeong-In Port and make over 7 billion won(\) 
sales by trading with China. Even though this study examined total items, 
each item as well as Incheon Terminal at Gyeong-In Port need to be 
studied as well.  
General freight in Incheon Terminal at Gyeong-In Port reduces 
unloading time as there is calm water inside of a lock gate, which affects 
pier fees, unloading time, and the safety and continuity of unloading work. 
Therefore, the offsetting effect data on extra transport charges from 
Incheon Port to Gyeong-In Port need to be analyzed and compared.*
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